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(5 7) Abstract: 

PURPOSE: To enhance wear resistance of a coat itself and to increase separation resistance of 
the coat at the time of cutting by specifying a chlorine content of an inner layer when an 
innermost layer, which is in contact with a base metal, of a coating layer of a coated cutting 
tool is constituted of titanium nitride carbide. 

CONSTITUTION: In a coated cutting tool suitable for high speed cutting, a coating layer 
consisting of an inner layer and an outer layer is formed on a surface of a base metal consisting 
of tungusten- carbide— group cemented carbide, titanium— nitride— carbide— group cermet, silicon- 
nitride— group ceramics, etc. In this case, the inner layer is constituted of either a single layer of 
titanium nitride carbide, which is in contact with the base metal, or two or more layers 
consisting of titanium nitride having a thickness of O.I to 2|_um which is in contact with the base 
metal, and titanium nitride carbide existing right above the titanium nitride. Meanwhile, the outer 
layer is constituted of single or multiple layers of and one or more kinds of elements selected 
from aluminum oxide, zirconium oxide, hafnium oxide, etc. In this case, a chlorine content of the 
inner layer, as a mean value of the inner layer as a whole, set at 0.05 atomic percentage or 
under in order to increase separation resistance. 
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J<9 ^Ed^ O ~ 2 O m 



(7) 

.11 

2 . O ^ .{ I - ( 1 1 1 ) +1 (311) } / I (22 

o) ^i 4. o T?fe<s ^ t &<&m±i-rz>&immmziiM 0 

ti^i-^^^ o . i ~ 2 tf mw^bf-^ 

i\L=f-& ^/^-^5v^-c, xMtai^f^*5^^> oi i) mrco bi° 

— i (3ii). (ill) s^fc**— *3&m i 

(111) ^"C* (2 2 O) m <7> tT— ^ I (2 2 0) 

c^M^^ { I (111) -hi (3 1 1) } -y I (22 
O) cOfDff^s. Stt^®fo5V>fig^^>*E^bO~ 

3 zz m4 -Cc^>^|S±^-e 10 
2. 0^{I (111) -hi (311) } yf I (22 

O) ^5. 5-Cfet>. /&^^t^^®fc £>V^;i^b^^ 
^Eg/&>ib O ~ 2 O u m^-Cc?D5pj^-C 

2. O =S { I (111) -hi (311)}/I (22 

o) ^i4. o^fr&^h&i&m^-r&Mm (d ^v^ 
u (8) <7}\,^-rfr,/>*<7>wim&mocM 0 
[o o i si (id mm^motttt ±i m-f-^tizmit^- 

^fflUz^^^b^-^ i^<7>m*h& i ~ 2 o /z m-efc^> ^ t 

^^t-rSBUlB (1) /iV^L (1 O) C^V^^^CO^ 

(12) mm-m^ttdzmit* ^^^^^-mmm-a-^^.i^m 

fo^ci ^ t -r ^ mi si (i) ^v>l (id cov^r 

(13) mtE.f^m^.x^^m (Ti-a-m-fmmd* 2 ~ 1 o o /z m 

-efcS £ Sr^mt-r^BMlB ( l > Jfev^ U (12) cov^ 
[o O 1 6] *|6?^©^2li x Wy^ryMS! 30 

Wt^tSM^bf-^yromt U < 

O - 1 ~ 2 /z mCO^-fb^-^^t^COieiJb^M^b^ 1 - 
*3V^T, ¥KCT> (14) ^^L (17) Wfil^ftS^ 

(14) Hffiiamtt ^-t-^>i^^b^-^ ^^^mttt ss-f- 

1 ~ 2 tt m^^b^-^ ^^Bi-hoM^b^-^ 

^ Miit L-r^mcN^b^$rffiv\ mm^z & 
%&jzcr>mm<7i^mi^^^^5 4k^mm&k^^ so 
o~9 5 o^oM^ig-eMi-5^t &%$m ttst JO 



#W¥7 - 1 O O 7 O 1 

(15) Bdia^wt^-r^^^b^-^^^i^-^Mt^-t- 

z>M^ O . 1 ~ 2 m mco^-fb^^ ^coiB:_hco J ^^>fb^ 1 -^ 

^ ^^^agi: u-c^^^c^r-^b-^^S:^v^s-^b^^^^fe 
l^<t 950 — 105 o-c^mfe^EBTr^^-rs^. t 

(16) mmmtt^m^-^^m^^^^^^i^i^^t-^i^-f- 

SJpI^O. 1 ~ 2 zx m^>^b^-^ ^^tt-bc^^^b^-^ 

%UA_tco^£feco^H^nF-etT^^b^^^^^«t ^ . s o 
IB ( 1 ) ^v>L (13) cov^-Tixd^co^lg^l^Uin^tz)^ 

(1 7) M^mtt tiWk-r z> m^it^?- ^ ^jz-\-$.-m;tt±im-i- 
z>m&o . 1 - 2 ^ mw^b^-^ ^(7>a[ _to^^b^-^ 

td«tt). 9 5 o ~ 1 o 5 o-c^^^^Da-e^^-r^ «r t 

^r^^fc t-r^fiufB (1) ^v^ U (13) ov^ix^roSc 
[ O O 1 7 ] 

\^m%-Z> ^ O „ ^ -C cofFSSS^J r^rj _t /ii 

u< r^_h ^O^J^Ftw^^P>(^^.ga<^PfI^tw^S-t-e^ 

^ssit^p,, p^M^f -e^^^-^iSi^^-rs^^b 
^ ^^coi^^m^^Fi^. fc5VNfi^t^1-5^bf- 

m-^F-j^^cs ~- Zf-^-K * ci T-f-^^ if 1 (E PMA) ^fflV^ 
[OO 1 8] t^3|5. bu1B<7?J: ^ t^^^^^^^^^l^^ 

^f-^s:co-5^^^ 2 mmrfccvmit^- * ytsttssi^n 



- 7 - 
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[OO l 9 J ^ ^ ^ CO ICJU 3: . F*3/ef m*3V>-C-©: 

^ £ as^i-f ^>tv^> 0 ^^b^^^s^^fb^-^^t:* 

Yb^-^^co^^i: U-CttO . 1 /im*^"Cfi^bf-^> 

I o o 2 o ] -B^ptmiAz i^m &mj& ts^t&m 
-ex mwA£Zk< i ¥&z9:m-rz> - ^i^^ *>m&L8E&^-m\z.m 

^:^l^v\ ^e^_tco^^>fb^^ 
X/M^X*£Z5F^£fH^< ^5^l^fe^ 0 ^yt. mt— cv 

[O O 2 1 ] l£7cx ^^m^WZ'mWmZiLMr'^te^ P^Jgco 
F*J^HXi£>-CV^ c £ *>W»:0D 3-Cfo5, i!tjfStf>«£ v I- 

(2 2 o) s^Baf^-rs^fS]^^ V . IHJ^i: u-r*D 
xx fc6v^fiWi^i-2»^^b^^>'^fc^t5 i (h 



(8) ^Hfjsp: 7 -^ 1 0 0 7 0 1" 

k 1 ) ■ / I ( 2 2 O ) O-fufLMx xmm$f& 2 0 = 2 O ° 

0) Eto©w^^*3 o° ~ 6 o ° -eay-s® (h k 

1) ^©^^-^^30^1 (h k 1 ) ±X (2 2 

0) BHOtf— ^3&E£l (2 2 O) totfc^^tofcto 
-Cfc^o (2 2 0) Et(DiKM^lis ^m-fb^^x- 

[ O O 2 2 ] 

1 ] c o s <*> = ( 2 X h + 2 X k ) / {23/^ X 
/0 (h* + k* -h i 2)1/2} 

I O O 2 3 ] I (hk 1) III (H k 1 ) = 

1 (111) -hi ( 2 O O ) -hi (311) -hi (42 

2) -h I (5 11) £t:&54c-T S ( (222) ffili (1 1 

1) 65 <t ^<ffi-Tr2bS co-T?&£<) 0 1 «9 cS-CfeS (2 

2 O) S(-^tU^V>7t^ (3 O 0 ~~ 6 O 0 ) OgEf^+£^ 
X^3^^i±l"C. ^W^[g]fc^) V>{j;^Yb^-^ O 
~3mhiO^ 0~2 0/im(0^ttl; 2, 5^1 

(hki) x" i (220) £ 5 i-ma^i-rs ci £ a* 

m ^aco©T^^-r?.fc«6, (hk 1) ©c^BH 

fsj+if^x^^^tfc-e. ^^^©fc^v^^Yb^-^^^go 

O — 3 n mCOff^-colfiie-Ct^^i^-e I ( H k 1 ) x" 
I (220) ±S 7 . O . O — 2 O m m<Z>jp:^c7>fSr® 

-ecTD^i^j-e 1 (hk 1) / i (220) =g 1 5 . o o^s 

^{^. BulB^Eimt^. ^tt^^-r^^b^^-^iSl-b-^^^ 

fcsv^^j;^:«-^^-t-e^^ J fb^-^^<?^gaf^^ 

[0 0 2 4] ^:^Wt3:*5V^X. -f&Pt tm-j-Z>mit.^-^ is 

40 >(Cfc(fa I (3 11) / I (220)) ^-fait^xi^isi 
£fffvz:fc;:t S (311) St (220) (Z) x 
& Zi ^>?t Tbo-efesa*. Ersj^^v^^b^^ 
fcrf5X0<Z)^it^ 1 (311) /i (220) = 

(220) itj t (311) stcgars] ltv^ ^ t 

*LTV^5o (3 11) Sttl^m«?8a^MLi^3 2° 
O — 2 O u t ^ 131 O . 5^1 (311) / I 

jo ( 2 2 o ) ^ma^i-rs -r. t ^s^^-e^ ^ N r.tvt^«t k> w 
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&W&*kr1-Z> fcso^ Oil) tScogSr^-tertxm^^tfcT? 

O ~ 3 m raC05F*U-C I (311) / I ( 2 2 O ) =S 1 . 
5 N £*^> O ~ 2 O /2 m GO^i^T? I (311) / I (22 

o) s 6 . o<^mm\-mm-r^>'S^^^^> Q 

gUlI=JUw;fc5V^t^ O ~ 3 M s.u«o~2 o ^m*-e 

co^^fb^-^^/gto (31 1) £e<^Bsr*5jt£^-bie$sigt^ 

[o o 2 5] -gitzi^z&mi^&^^-cte. xmmtff iz.*srfz> 
(ill) mco ^ 33tK£r I (111). (220) 
Srof-^^$rl ( 220) Ufc ^ &*t^^-T 

Z>m^.it^<!7 ^ld*5V^-C I (111) XI ( 2 2 O ) CO 

O ~ 3 M m^-C<7>5p.±^J l. O^I (111) / I (2 

2 0) ^ 4 . O #*^> 

0— 20/2 m*-C^^pJS 1. O^I (111) XI 
(220) =S S . 0-Cfc^CL<k £r4#& <t LTV^o O ~ 

3 m ^.TJ^O ~ 2 O m m^-eco&[SCOF^JgGO-©::£*^^ 

-#-^>^^b^^ ^Igco (111) SJcogEr^-h££r J-BB«5E2 

1- mu^-r^ ^ £ i~ «t t> . 011) ®fcgar^ l-cvn^,^ 
lo 02 e] £ ihi^z. co^^v±^ m:ttmm&> sv^tt^^: 

^^p5/5*ib O ~ 3 fi m ifc TCO^i^T* 
2. O :§ { I (111) -hi (311) } X I (22 

0 ) ^ 5 . 5 O ~ 2 O ^ m'^ 1?CO^F*>J "t? 

2. OSs {I (111) +1 ( 3 1 1 ) } X I (22 

o) ^14. s ayi&m. -r^*^ (2 2 o) ®l^**U-C 

-f^V^^iga-CfcS (3 11) £: (111) ffitCfiHj^ 2? -tir<5 

I0 0 2 7 ] Jgl^E/i* 2 O ^ m ^Mx., 6 . O < 

1 (311) / I ( 2 2 O) . 8. CXI (111)/ 
I ( 2 2 O ) t£ fcf3: 14. 0< {I (111) +1 (3 

ii)} ^~g£i-± mttVkfj- ~r ^* . ^s^ssig 

m ~e co^j co i&HF ~T ^> /ci . (3 1 1) ffico 

ga{Sl^^X/^^JStfc-C O — 3 ^ m»TO 
I (311) X I ( 2 2 O ) ^ 1 . 5 „ 
I (111) X I ( 2 2 O ) ^ 4 . O Xfc* 
{I (111) -hi (311) } X I ( 2 2 O ) ^ 5 . 

5 izLmm~i-z>&m^3bz><. 



(9) ^BfW 7— 100701 

id 

1 o o 2 8 i -^ttitm-f- ^m.-it^-* i^w.^v>m.^A\^& 

[ O O 2 9 ] I (hkl)Xl ( 2 2 O ) 3£ct>*g- 

^ ^co (ill) ®co tr— ^ <t^^-fb^-> ^co (31 

^> ( 1 O 1 ) Bn (ill) Hn<so f — ^ (AS Xivi^7 
2(? — K/&^^ Io ire (lOl) Xlowc (111) =0> 2 
5) 7$*ib I*rc (111) ^r^t«6 Owe (111) =0. 

2 5 x Ikc (ioi) ) . itiSr (311) 

tr— ^§^^^^^1 < ^- £lZL«fc t> I (311) ^r^2>0^> 0 

ioo3o] ^&*5. ^tt^m-^-^m >i x^-cmik^-* 
^b (^^i^^-f^^-co^fsi-fo^ ^ ^w^t^-r. 

jtt^oMl- ) t^J:^. ^reo_b<o^^b^-^^cogar^'tt 
-T. gfiP^-t£co£'J#fJ^££ U < . * t> . 2 ac mJL^Jb-C^^^f^ 

-fb^-^ ^co^^-t^; o . i ~ 2 At mcos&tg^-r^ie^a**? 
[ O o 3 l ] ^^^co^UJC^coJ; 5 ^^M^f^^ 

mi m i - & r? z> t: & ~r z> m -fb^- ^ m. Jt ay m. mi b^- ^ 

tfc^BuBBco^ijap^^^ t? . "Fife— cr>1&LmM)*$& < ^ Mm 
^^^g^i U-c^^c INKbl^#3^/?f v^*b^*£ 

^^{^ ^ . 95o~io5 oxzcr>tm.mimsm-em^te^- 
^ i^^^Wim ^?f^f«:-r ^>^?fc^ 5 fc^o ^<D9 5o~i o 

50 f^v^ta^g^M^-r*co^f^{^iJgl^(-^-^{^^v ^ 0 



7 7 

[ O O 3 2 ] 9 5 0~1 05 0T:tV^P t@.^^^-C^^ 

^ c^ n *b <t a* H&?£-r s^tt^«t mj^^Mh co{& 

T^^t^l-^ofc^lc^L, ^^§^3 -T?^^r^c NYb 

tv^5 mm^k\- t&m-f- z> c± t ^^im t jfe -=> /t 0 ^ 

S-fb^-^^ (T i CN) ^£ <^ £ 7j *Bri*#ff±l U-C 
-SrfcM-^-r^^btf-^ ^<^>^^^ O . 1 — 2 mO^SIS 

^o. i~2 /x m <t ^ -CfooX^m^^ ^ 

[ O O 3 3 1 ^fc^3§^<^;*7*fc<0*> 5 ^<Z>^mKt. ^ 

w M^Bj c N^b^fe 5r ffi v ^ r ^^{kf - ^ ^ 

fT^^-cv^a*. tfc^&tji&ig.ffiu-e^^b^^^^^^^ 

•9 . — f&\ZL 8 O O — 9 O O *C^^^>|g:^«fJ^mi^-CtT^ 

x 5 & ^^£i wj -c co mm -^\-±m<^mm mi± ^^^a-^l^t: 
v^c„ i o 5 o r x ^ ,0; coM c 

Wb-&#j£rfflv^-c*&$g£r?T ii^mcvD^tl^ 

fcfci l£ /^BSrnJt?fel-^>V^ *> (2 2 O) S^gBt^ti^^ 
< ^ t) . M^OM^, tj *B 3- <b CO}g?|§*S CO 7^38^1 

CO9 50-—10 5 O T "C^0 ib CO -C fo 

<h l^«t "9 . SO O ~ 9 5 O t^S^M-Ct, ^%&mcr> 



("TO) $$MW- 7 — 1 O O 7 O 1 

[0 0 3 4] -tzi&c^^z^myjmi- X -=> 

S (Wi r^^^^^SSirKp^^ t co3&5g^) ifctjt 

^3NU*DJC *5 ^ 5 ^^McoMt^i^^ SrrS]_b^-ti:S^^^s 
^Ttgt/i^.fcCL t ^5fe^^b^^-Cv>^>^^E^im 
ni^c7o^|g^co/p:^7i5^:v ^^?v ^ i o~i Sjura^g-cfc 

^Olw^L, ^ IC i H« H ^^Cip V ^ 1 OO/im^ 

20 [ O O 3 S ] 

C^*£#U 1) ISO PIOWC NIvlG 1 2 0 4 0 80 

iW«ffi^SlOAl~HK PI. Q 1 x R 1 i^t 

^-fb^-^ ^CO^/5£^ 9 5 O^-C. E9^b^->^: 1%. 

(N 2 ) : 5 O %. tK* (Hz ) : 4 9 %cO^-^-^ 
P^^co^^^b^-^ ^codk/5}c{^:^ 1 ^ 
^r-r 9 O O ~ 1 1 O O "CcO^^^-CtTV V 
5« -<TH2 : 9 5 E9^b^-^ >- : 4 ^-fe 

A" (CH3CN) : 1 ~ 3 ^P^Jffi^l 6 O X o r r c^> 

>fb^^^)-^^t^J;^ -cm U7t 0 ^.^b^ co^ep^n^cof^q^ 

^^^^^ (Nz ) ^fflV^*(OH!iC VD^tcJ; «J l 

o o o ^-c-fi^ U7ttfc^p^ i ^mtp^mt^Fi-^ \-^t^ 0 

Ji^^coi^^sigrf-i. g C 1 ^*m"i^5^^i<t LTEPM 

[ O o 3 6 ] ^*vt><W->'z7'si>'&m\'^. "Ft-^-f-^J^'J^fe 
^ 1 . 2 "CH^g ^coSSt^^^^t^^^l^t^r^-tprfift^^ 

i , q i . r i -er£tfcs&,& i i^az^mmm-^ mmm 
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^KfproHi-^n (31 l) oBar^^^§i< > 

jftS^j&rV Mil d**^ b -r^^^COMt^J^t^^^^P^^ <7} 

££ftU£3- : SCM4 1 5 (H B — 2 1 O ) 
-©J^'Jim^ : 3 O O m/m in ^ «9 : O . 

«9 iZ.^ : 1 . 5 mm Wm^fW : 

- - mmf& : Tk^te 

^g'J** : S CM 415 (H B = 1 8 O ) 
^OSO^SE : 2 5 O mXm i n 
W K> i&Z*. : 1 . 5 mm 

*&mmm ■ ipass=io f^-e 300 mm k> m l- 

[ O O 3 8 ] 1 ] 



(11) 4#flflsp7 — IOO 7 0 1 

* 1 *- r 1 co^^^^ (1 i d <vmtt\±7b*^mw<vimm 

^•CfoSCt*^ ftQiro^f, (3 11) 
[ O O 3 7 ] 



3 5 m my^ rev 
305) 



5e£9 : O . 3 mm/ 3 







mmi£t±&m<»mm c/xm> 


^»TiN jg[ 1- 


«BKJB 

JSC 


-?>\, 


ceo 




1*3 J9 


A 1 


950 


TiN/TiCN/Al 2 03 
0. 5 0. 5 2-0 


8.0 0.5 


8.0 


11.5 


B 1 


950 


0.5 O. 5 2.0 


/TiBCN/Ti C/Tl CH/TlN/^Msf 
0.5 3.0 1.0 2.0 


1.0 


9.5 


C 1 


3O0O 


TlN/Al 2 O s 
0.5 2.0 


/T 1BCN/T LCH/T 1 N/^rfcf 
0.5 8.0 O.l 


a.o 


11. 1 


D 1 


1000 


TIN/A1 2 0 3 
2.0 3.0 


1.0 3. 0 3. 0 0. 5 


3.0 


12-5 


E 1 


IOSO 


TiN/Zr0 2 
0.5 1.0 


/Ti BCH^T i CN/T i N/«*t 
0. 5 6-0 0.5 


8.0 


10.5 


F 1 


1050 


TIN/TlCN/HfOg 
0.5 0.5 l.O 


/TI M/T LC/TICN/T W/^sf 
0.5 4.0 5.0 0.5 


5.0 


12.0 


G 1 


9 DO 


TlR/TiCN/A^Og 
0.5 0.5 2.0 


/TICN/TiNZ-EttT 
8.0 0.5 


8.0 


il-5 


H 1 


1100 


TliN/TiCN/AlgOg 
0.5 0.5 2.0 


/TlCK/TiN/^^t 
a.o 0.5 


8.0 


11.5 


P 1 


1050 


T1N/A1 2 0 3 
0.5 l.O 


/TICN/TIN/ 
2. O O. 1 


2.0 


3.6 


Q 1 


9 50 


TIN/A1 2 0 3 
0.5 l.O 


/T1C/T1CN/TIK/ S*f 

1.0 1.0 0. 1 


1.0 


3.6 


R 1 


1060 


TiU/AI 2 0 3 
0.5 l.O 


/TiCN/TiN/ fij^t 
2. 0 0. 1 


2.0 


3- 6 



{ O O 3 9 ] 



— 11 — 



(12) 



7—100701 



22 





TiN t^-OiSJi 
3p:«3 (at%) 


(atX> 


TiCN<£> 1(311 )/I(220) 


</zm> 


TICNCD I(111)/T(22jQ) 


CD[I(311)^I<111) 1/1(220) 


0 — 3 Xi» 


0 — 20 ju Bi 


0- — 3 


0- — 20jc/rn 


O— 3 jt/M 


Or— 20 um 


A 1 


0. 04 


0. 04 


1.5 




0 


4.0 


7.0 


5-5 


9. 5 


B 1 


0.03 


0. 05 


0.5 


— 


0 


1.5 


— 


2.0 


— 


C 1 


0.01 


0-01 


1.0 




0,5 


3. 7 


3.0 


4.7 


9.5 


D 1 


0.01 


0-O3 


1. 0 


— 


0.5 


2.5 


— 


3.5 


— 


E 1 


0.01 


0.035 


0.6 


1.0(^8 um} 


1.0 


1-5 


1.5 


2. 1 


2.5 


F 1 


0.01 


0.O4 


0.6 


0.9(~~ 5 U™) 


1.0 


4.0 


2.0 


4.6 


2.9 


C 1 


0. IS 


0. 15 


1.5 


5. 5(~ 8 M"> 


0 


1-3 


1.4 


2.8 


6.9 


H 1 


0.01 


0.O1 


0.7 


0.45 (~ 8 xcra) 


2.0 


1.2 


1.4 


l.S 


1.B6 


I 


0. io 


0. 10 


0. 4 


0.35 (~8 ^ni) 


3-5 


0.3 


0.3 


0.7 


0.65 


P 1 


0.05 


0.O6 


0.2 




0.5 


1.7 




1,9 




Q I 


O.05 


0.O7 


l.G 




0-5 


0.3 




1.8 




R 1 


0.05 


0.O6 


0.2 




0. 5 


1.0 




1.8 





[O O 4 O ) 



C^3 ) 



















A 1 


0. 192 


0.169 






B 1 


0. 181 


0. 179 




<£ L 


C 1 


0. 170 


0.170 




U 


E> 1 


O. 175 


O. 171 




U- 


E 1 


O. 184 


0. 169 






F 1 


0. 186 


0. 165 


tH L. 




G 1 


0.211 


O. 225 


&>*y CO?) 




H 1 


0. 183 


0.265 






1 


0. 240 


0.380 




c^o 


P 1 


0-213 


O. 225 






Q I 


0.220 


0.222 






R L 


0.216 


O. 226 







[ o o 4i3 C^ife-^J 2) iso p i oroc nivlg i 

2 O 4 O 8 ^ff$^co^e^^b^-^ ^ ^ h h 

l^-C^V ^ ^c^^Elr^l (DAI, CI, El, PI, 

2 , e 2 , p 2 , q 2 &\^mi mm&s i <^^^ i . 2 



(D^CVDfel- J: £ 1 O O O XZ-Z^-V- — ^ V h^Ml-W 



— 12— 



(13) 



1 O O 7 O 1 



23 



24 



*2, C2, E- 2 , P 2 , Q2-Ctt»m^ »^iFS§t&. 

[ O O 4 2 ] 
[«4] 

















A 2 


O. 166 


0.182 






C 2 


O. 169 


0-177 


*£ U 




E 2 


0.171 


0. 173 






I 2 


O. 245 








P 2 


O. 19S 


0. IBB 


L 




Q 2 


0- 196 


Q.179 







[ O O 4 3 ] tmi$&&>) 3 ) C NlVtG 1 2 O 4 O 8 <7>MVt 20 2 

^»b3^§ff^^ ^ ^ ;v ^ ^ u-cffivv ^<r>^m 

l^m 1 CO A 1 , C 1 , El, PI, Ql l^#£3^co3£ 
£r^f& -y-^^/u-A 3, C3, E. 3 , P3, Q 3 

CQ^^^r^t 5 {^^-T 0 JtlSEi: UT, *1 1 
^^Ji§r«©^CVD^± «9 1 O O O^-C^b 

^ ^ # -m^pt^mm. ufc-y- i^zr^ i 3 £rf¥iffi u 
t^tt^ 1 . 2 co^^t is) i^-efo-o/c^^ 
mm^n- 3 

»3<J£* : K C 2 5 

^J^'Jj^^ : 5 O O m/m I n 

i3*J "9 iA^- : 1 . 5 mm 

jgjEfJ^b^4 
Sc^J W : K C 2 5 
mm^J^ : 4 O Om/m i n 

t> iA^- : 1 . 5 mm 
"KI^UP^P^ : lpass=10 3 O O 

[ O O 4 5 ] 



^:|-o^Tli I 3<7?F^®co^^b^-^^<Oi*^<75^6 m 

sua*, ^/r. ^^b^-^^<z)@arR]fi^^:^^^^ffl^ib 

^*-U^**U. W^^COA 3 , C 3 , E 3 , P3, 
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